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'YACUUM TUBE DEVELOPMENT AND UCT USSE

9., The USSR's vacuun tube research and produc
administered by the Cnief Direchorats
Pechnique, which in turn was under the Mini
vacuum technique, television, components,
guided missiles, broadcast radio eguipment

tion was

- for Vacuum

ster for
radar,
s BtTOm—

technique (motors, generators and large power trans—

formers) and transmitters/receivers.
’ TMINI?TER |
1 1

R 1 I

Vacuum | |Guided Radar || Strom-
V| [Technique Missiles Componenh 4R Technique

Paro;dcas* Appn:-dus
Ft‘u pt | ™ ¢ Rx

10, The Chief Dirsctorate for Vacuum Technique was

heeded by Inge. KATSMAN wuntil 1948, at whi
he was sent to Novosibirsk as technical di

ch time
rector

of the vacuum tube plant 1ocated there. KATSMAN
was replaced by TELISAROY, who hed worked very

closely with the man in charge of the defense of
Leningrad during World Wer IT. (The defender of

Leningrad died in 1949,) When YELISAROY
charge of vacuun technique many of the eng
at NII 160 were afraid of losing their job

took
ineers
s, In

fact, ASTRIN was removed as chief of the ‘Cathode:
Ray Tube Department and was replaced by SHUZAE.

MANOVSKIY = was replaced as scientific dir

ector

of NII 160 by a Soviet named DE VIATEOV. Both

ASTRIN and ZUZMANOVSEIY had worked end had
with YELISARCY when they were gll togethe

trouble
r in

Leningrad during the war. YELISAROY remained
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ehief of vacuum techniqué until 1950, et which tine.
he was replaced by a young engineer who had been
in charge of NII 160's cathode ray tube department.
fhig young engineer remained chief until the first
part of 1952,at which time SOROKIN, formerly of
NTI 160. became chief engineer of vacuum techniques
|prior to 1948 the chief of vacuum i
$echnique was determined by technical abilivy and 25X1
military influence, In 1948 the party took strong 2
control and maintained it until 1950,when once

again technieal ability played sn importent part

in determining who would be leader of the vacuum

techniquee. ' ‘

11, “ yacuum tube plants 25x1

there
were elght as of 1952. 8 belie pased
upon a statement made by chief engineer SORCKIN
when he left for the vacuum technique in Pebruary
1952, At this time he stated that he would then
be in charge of eight vacuum tube plants rather than
one, It is quite possible thet all eight are not

%t the present time |

The 25X1
following is a chart of vacuum Tube uction
end research factories assigned to the vacuum tech- \
niques
' ~ Vaewuwm
Technigue
. 1 1
Nacuum  Tube Vacuum Tube
|Produckion Researth
NI e NIT 160
LENINGRAD
, NOVOSI BIRSK # |
HTASHKENT ximight net be completed
12, NII 160 | at 25X1
Iryazino in 1946, there were approximately 300

Soviets employed at NII 160,0f which 80 to 90 were
,en%ine,ers. These engineers were chilefly concerned
with the development of radio-receiver type vacuum
tubes and vacuum tube measuring ingtruments. The
remaining 210 people were concerned with the actual -

%rodue tubes such as 6L6, 6H5, and
6AGT . : only 5000 to 10,000 vacuum 25X1
tubes were being produced monthly at NII 160 in

tbhe latter part of 1946, The production facilities
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at NIT 160 were steadily increased until approx-
imately 500,000 tubes per month were being pro-
duced in 1952. The reject rate of vaouum tubes
at NII 160 varied considersbly, de ending upon
the type of tube being produced.
at least 40 to60 per cent rejects were experienced
on all tubes produced. 4 90 per cent rejection
rate was being experienced on 64K5 tubes in 1951.
This rejection rate had several causes, - - S :
the principal one being bad cathodes.

13. | NIT 160 was responsible for the
development of all Soviet magnetrons end klystrens
_and the production of all magnetrons.
other type vacuum tubes developed
at NII 160 were produced at NII 160 as well as
other plants. Soviet engineers told on various
cccagions that NII 160 was the USSR's main vacuum
tube development plant. This statement was some—
what substantiated by the fact that newly graduated
Soviet engineers desired to be assigned to NII 160.
The importance of NII 160 was also reflected in the
fact that it was planned that the number of NII 160
workers be doubled within the next two years.
This planned expansion was in addition to the 1949
- 1952 expansion,which was to offset the return of
the Germans. o

14. LENINGRAD:
A | two German engine

E%ff%fned to or visited this factory. |

one engineer, presentﬁygaigﬂSEigﬂggggfsigned

to Teningrad from EII 160. his

name was BEHIKE and that he refurned to Germany

in 1950. . Horst GFRLACH, a German engineer, spent

two weeks at the Teningrad tube plant in either

1947 or 1948, 'In 1949 the tube plant in Leningrad
gent approximately 100x 723 a/b type klystrons to

NII 160 every month. These tubes were sent to

NII 160 so they could be tested prior to being
delivered, ' these 100 per month
constituted the entire output of klystrons at
Leningrad. After 1949 NII 160 continued to receive
approximately 50to 60 klystrons per month for testing;
however, they were not the entire output of Lenrin-
.grad, since NII 160 had gent klystron testing. equip-
ment in 1949, This indicates that the plant in
igéingga ptarted testing some of its own klystrons

1949.

e
The klystrons that were sent to NII 160
were of good quality. ,

15, As for tube development at Leningrai;;;{ﬁiggﬁggj
|| some developmental work might possibly have
been done on klystrons, but the developmental

facilities there were not so large as those at
either NII 160 cr Novosibirske.
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16, NOVOSIBIRSK: 4t Novosibirsk all of the general
ypes ol vacuum tubes were manufactured during
World War II, ZUUMANOWSEIY told | | that most of 25X1

the Soviet engineers at WII 160 were sent to

Fovosibirsk approximately six months efter Lenin-

grad was attacked. the Novosibirsk

plant was approximately equal To II 160 insofar 25X1
as production was concerned, and was trying to,
equal NII 160 in tube development. This epinion

is based on the fact that Pr. Karl RICHTER was

sent to Novosibirsk for five weeks in November

or December 1949. TUpon his return L

there were approximately 3,000 employees at
Novosibirsk an they were developing and
menufacturing metal ceramic tubes as well as 25X1
general iypes such as 6AC7 and 6AGT. Dre

RICHTER was sent to Novosibirsk to straighten

out production problems hampering the manu-

facture of metal ceramic tubes LD 9, 1D 10, BD 11,
and ID 12, [ ﬁg/’

~ [Govosibhirsk was the only
Soviet factory which mapufactured metal ceramlc
tubes, and some of these tubes were used in the
nicrowuys sets made at NII 180. The metal
ceramic tubes made at Novosibirsk were of better
quality than those made in Germany, but there

ere many rejects when Dr. RICHTER was there.

‘there was a great expansion at Novosibirsk

in 1952, and estimate that & roximately 5000 25X1
were employed there.

25X1

25X1

25X1
17. 4s for development,\ Novosibirsk
;sgp{obably gecond only to NII 160 I
/| they have e small vacuum tube development
cell that can be enlerged 1f necegsary. [i 25X1
the metal ceramic tubes developed and pIo-

duced at Novesibirsk were gsuperior to those being 25X1
mede at OSW, and that Furuellizsk was responsible for- '

the production and development of all Soviet

metal ceramie tubes. 25X1

18, TASHEEFP: ~ This vacuum fube plant was the smallest
57 The Tour, and was concerned with the manu=

§ s faeture of vwacuum tubes thet were ve easy to
mﬁkgz,jgg’i R /
S/ this plent wes always having
labor problems; and could never get good Soviet 25X1
engineers to come there. It was very cold in
the winter, hot in the summer, and was plagued
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with sand storus. .Since no experienced personnel
was available, the tube plant was forced to em—

ploy former cotton field workers; and, therefore,
only the most simple type tubes could be produced.

25X1
- 19

recommended that the American octal-base tubes
be copled in the begimming and that they be re-~
placed by miniature type tubes as soon as possible.
This recommendation was based on the fact that the
6J6 was the only miniature tub t e
made in the USSR at the time The 25X1
dies, tools, and equipment for m ss-producing
this tube had been made at OSW, and brought to
NII 160; therefore, this tube started being mass-—
produced in 1947,

25X1

| It
was further recommended that the magnetrons and
klystrons be coples of similar American tubes.

20. Actusl JAN specifications were used for vacuum
tubes until 1949 or 1950, at which time copies
of these specifications were published in Russian,
end these coples were used. There were also
coples of the specifications in English; however,
these were clgssifiled and were never used unless
the Russian specifications were outrageous due
to poor copying., Whenever this happened, the English
language specifications were always used. The
Soviets never improved on any of the American
characteristics. In fact no close tolerances
were maintained by the Soviets, since the Americens
did not list them.

21, Subniniature tubes were not considered in| 25X1
recommendations to Kﬂsm L

22, The Tollowing is a 1950 price list of vacuum tubes
produced at NII 160 and indicates the amount of money

SECRET
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sngE? ‘ 25X1

eredited te the instltuta when the tubes were
delivered to another institute or ministry:

Vacuum Tubeésrrqdueed Price in
‘ at FNII 160 Rubles
638 24
6L6 (6/'\3) 16
18
6107 22
?
6%7(6“7) o 12
) 2
658 EGSH73 17
6H9 (6SL7 17
6HT - 17
6 X 5 11 =12
2 z . 11
' :
gES Magic Eye) %4
: - 14
6A8 (Pentagria
.Converter)- 16
6‘1@ (6sa7) . . lg
2
GM (?) (GQB) 16
6 d 5. ¥4
6 P 6 16 .
K 2/40 klystron 180 (First were

built exactily
like the Aper—
ican Octal-Bgse
tube. In 1950
made with minia=
ture bases.)
KD 2 or KD 3
(Orystal. Reotifiere) 20 - 50 depending
ugon quality;
rubles for
one with less
then 6DB con-
version less
and néimge fac-
tor less than 3,

25X1

Prior to 1950 the 6Ac7 and 6AG7 vacuum tubes

were gladly received by the Soviets due to the

faet t these OSW manufactured tubes had a

higher transconductance than did elther the

S8oviet or Americen made tubes., After 1950 the

Bast German tubes los+t much of the

prestige due to their short life. 25X1
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his short life wus

caused by poor cathodes; TNowevery Ui Soviets still
thought the German tubes were ;satisfactory.” The
metgl ceramic tubes made at OSW were not as

good as those made at Novosibirsk, The ones

made at OSW in 1946 were much better than those
mede there from 1948 on. - this is due

to the fact that OSW's metal ceramlc specialiat,
MAGNER, went to Philips Eindhoven in 1947«

first saw a metal ceramic tube made by Novosibirsk
in 1948, and considered it to be a good quality.

German-made vacuum tubes were always available '

at NII 160. Some of them were of 1944-46
vintage, but many were posgtwar. 4 transmitter
tube originally used in the pulse-time modu~
lated equipment at NII 180 was the metal’
ceramic tube ILD10. This tube was later re-
placed with a klystron.

DECINET _BQUIPEENT

24,

| the Soviet-ordered uDecimeter Bquipment®
progran from ite inception.through the equip~--
ment development, testing and utilization -
stages /

I EE————

\ [ The Stutigart equipment was
first worked on by the Lorenz plant, now known
as Sachsenwerk Radeberg, while the Rudolf
was developed and produced by Telefunken
(now OSW). .

a. This equipment was ordered to be develw-
oped by the Soviet Post Ministry in 1946, 7
Tt was etill being developed and used for
commercial communications.

]
b. .

Mytishchi recelved part of the equip-~
ment, since it was one of the Adminis-

ce | [the Michael equipment was
captured at Floeha and gent to the USSR
in 1945, Ome piece was installed on the
roof of the old silk factory building
[ at NII 160 in 1946. It
was used as a substitute for telephone
communications with the Ministry in Moscowe

SECRET
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d. The time-phase modulation equipment,
worked on at OSW by GRIMM and FOGY d
in 1945, utilized en electronie CRT .
gwitch snd was later worked on at
Mytishehi. This work was in competition
with similar work done at EII 180 in
Moscow.

es The time-phase modulation equipment,
- worked on at OSW, in 1946, utilizing \
6SH7 tubes as switch tubes was worked , '
on by POGY, GRIMM,[ &% NII 160. 25X1

~f£o The time-phase modulation equipment, worked
on at OSW in 1946, utilizing 6SN7 tubes
as switch tubes,was later a responsibility
of, and worked on by, engineers of NII 180,
The men at NII 160 were consultants to this
ingtitute.

The actual beginning of pulse-phase moduletion
equipment was an order received by OSW in the
latter part of 1945. This order came from the
Soviet military and required that the original
equipment have 12 channels, and be capable of
being expanded to 24 channels. This equipment \
was never developed far enough to be assigned a
military code name (such ss Stuttgart, Budolph, o
ete,). The job was assigned %o Dr. ROOSENSTEIN
and four or five German engineers. pr. ROOSEE-
STRIN worked in the Theoretical Department of NII
160, and is presently with the Eest German Post
Miniptry. Dr, ROOSENSTEIN was an grdent Communiagt,
conld not be trusted. | . 25X1

L R

A 12-channel laboratory model had veen completed
by Dr. ROOSENSTEIN when the war ended in 1945.
It operated on a wavelength of 50 to 60 cm. and
had an outgut of one watt, The RF pectlon was
identical to that of the Michael equipment.
Also, et this time the Dr. ROOSENSTEIN group
had about completed the development of the 24—
channel pulse-phase modulated equipment

whieh utilized an electronic switch tube
rather than 24 separate tubes. There was much
diseussion among OSW personnel a8 to whether
24 68R7 tubes should be used rather than the 24
contact electronic switeh tube. The final de-
oislen was to use 24 63N7 tubes even though the.
1laboratory model of the 24 contact switch fube
had just been completed at OSW.

SECRET

Sanitized Copy Approved for Release 2010/05/10 : CIA-RDP80-00810A001300320001-1



Sanitized Copy Approved for Release 2010/05/10 : CIA-RDP80-00810A001300320001-1

SECRET

e 25X1

In 1945 K.AKUNIEN, a Soviet colonel,and SIEVERT, a
Seviet major, -both from the USSR Postal Ministry,

oame to OSW and took the pulse-phase modulated equipment
with them when thevy returned to the USSR. Both men

- o oo

-.,_._

wore | the uniform of the Soviet 25x1
Air Force. | | the equipment was
taken| |to Mytishchi.

In the last month of 1946 and the first few months
of 1947 a series of conferences were held at NII 160,
These conferences all concerned the decision as.te
whioh gpe of decimeter squipment was to be made in
+the U8 The followling people were in attendance
at these conferences:

Prom NII 160 - ZUZMANOVSKIY (then Solentifiec :Director)
(avtended &ll meetings) 25X1
Dr., STEIMEL (attended part of. the
meetings)

Prom NII 180 ~ Dr . LIPPSMAN ~
Chief. BEngineer 25X1

Tecanieal Director

From My‘sishchi ~ Major SIEVERT A
Chief Bngineer

l‘;fom Post M:mistry - Two engineers

SECRET
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From Vecuum Technigue - BEngineer KATZMAN;: He aieo : :
- : started attending in the )

beginning of 1947. :

On the basis of these conferences, which lasted until 4
June 1947, it was decided that both NII 180 and N
Mytishchi were to develap decimeter equipment. The

leboratory model for NII 180 to be made at NII 160 25X1°
and was to have channelse. the

exact wavelengt was suggeste

be in the 1l2-cm. reglon  lLater changed o lbcme R

so metal ceramic tubes could be used, since they were
the only tubes available for use at this time.
was further decided that the equipment for the Post
Ministry would be developed at Mytishehi, would have
a wavelength of 18 to 20 cme, 12 chennels, and would
utilize the 12-position electronic switch tube. Both
models were to be completed within a period ef one ‘
year, which meant that the laboratory models would be '
) ready by June 1948, The pre-development at FII 160
* was to be carried out completely by Germen scientists

headed by Dr. FOGY and with Dr. ROOSENSTEIN 25X 1
L | Dr. FOGY wes assisted by @ MM
and ELUGE. The la boratory model was completed at 25X1

NII 160 on schedule in either June or July 1948.

As epoon as 1t was completed, LIPPSMAN of NII 180 took

the model to his inmstitute. Near the end of 1948

LIPPSHAN told| |thet he would have to work quiekly

in order to get ahead of the Pogt Ministry Group . 25X1
‘at Mytishchi. From nid-1948 until mid-1949 there- i
- 'were consultations atgﬂlllégg-once or twice each
week. FOGY, GRIMM, e the consultants
from NII 160- TLIPPSMAN wented these

- i 160 would not

consult tionf 25X1
more than once.each week.
consultations suddenly ceased.
was & result of differences between NII 160 and
NII 180. LIPPSMAN came to NII 160 a few times after
this to discuss small problems, end te pay 25X1
| consultant servicese.
ALL"" — [recelved the seme smount for consultant 25X1
fees — 5000 rubles were left after 1000 had heen
dedticted for taxes. As of n1d~-1949 the basic work
was completed on the production medel, but some
smoothing up was still required. o production had
sterted at this time. The equipment at this time .
operated on a wavelength of 15.5 to16.5 cm., had a
10-watt output, 12 channels, approximately a total
of 80 tubes in the tpansmitter end receiver, and -
used a parabolic entenna which was three meters in
. diemeter. In December 1949 or Jenuary 1950, LIPPS-
MAN received the Stalin Prize for having developed
the aonivment deseribed above. 25X1

T

25X1
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\ LIPPSMAN also finished the development 25X1
of another communication devfes, very similar %o the one described above,
except it used a pargboliec antenna that was 60 to 80 cm. IS
£

in diemeter. This gear was to be used as a portable _
‘plece of communications equipment. y

| _ ‘a1l of the above equipment will be used 25X1
beth by the military and the Post Ministry; however, KE
the milidary would be the arzency vrimarily concerned A
with this equipment. 25X1

Phe Soviets suceeeded in capturing great guantities

of the Michael equipment in 1945-—frém the German

plants AB:G. and Telefunken, as well as from the
oeha which wag located in Saxonye.

| the Soviets captured, and sent te the "
USSR, at least 120 new Michaels from the Floeha
station, "
| this equipment was menufactured in Germany as 25X1
late as 1947. : )

| one Michael
was installed on the roof of the 0ld silk manu-
Pacturing building at NII 160 in 1946,

L |a similer piece of equipment was insftalled a
NII 160 (Ministry in charge), since a Soviet -

engineer told |  that the equivment at NII 160 was 25X1
used as a substitute telephome link between the -
institute and ites Ministry., = |at least three 25X1

Michael antennas installed on an airfield betweem

Monino and Moscow. Each was pointing in a different
direction, and they were probably used for communicae-
tions between airfields.| |

25X1

25. Q. Explain GRIM"S assignment at NII 160

SECEET
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His assignments at NII 160 snd OSW were practically
the game, GRIMM worked as a consultant te FOGY during
their stay at NII 160, while POGY had worked as
GRIMM'g assistant at OSW. The main work on the pulse-—
phase .system was done by FPOGY except for the agctual
pulse techniques,which he .did not kmow about, A4ll

of the laboratory models were made by FOGY. and the-
three or four Soviet engineers that worked for him

at NII 160, These englneers were assigned to LIPPS—~
HAN's laboratory in Moscow and were very capable
engineers. | |POGY was placed in charge
of GRIMM's work dus to the faot that FOGY was one of
the most competent German engineers at NII 160.

Prier to his coming to the USSR he had worked on the
0ld German Euclid system., FOGY was concerned with a
larger f£leld them was GRINMM, inaesmuch as POGY worked
on many c¢entimetric problems while GRIMM was principally
concerned only with pulse,

\the'development‘cf the

pulse-phase modulated communications devied |

KLUGE worked on a l2-contact electronie switch at
OSW immediately prior 4o his deportation to NII 160.
He had actually produced one of the tubes while at
O8W, dbut it never did work properly. He continued
this work at NII 160 and served as & consultant

to Major SIEVERT's group, = the main task
of KLUGE, as a consultant for SIEVERT, was perfecting
this electroniec switech tube, Work on this tube
stopped 1n 1949 as a resgult of KLUGE's recommendatiorn
that the entire project be discontinued due to the
fact that it was seemingly impossible to make such
tubes work properlye. KLUGE was not
concerned with any problems of Major SIEVERT after
1949, but|  |mot convinced that the Soviets stopped
all work comeerning 12- and l4~contact switch tubes.

'

. | these tubes were made at a place othex
than NII 160. - . ' '
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MAGNETRON DEVELOPMENT

29«

ment depertment at NII 160. This department
was headed by ZUZMANOVSKIY, . after he was re—
-~ j1jieved of his job as technical director of
NII 160, and was ¢oncerned with/CW magnetron
development. In 1950 this department was

taken over by SHAKOV. . with ZUZMANOVSKIY remaining

as a consultant. This C¥ Magnetron Depart-
ment was originally located on the first floor
of the oid institute building and had at
least four Soviet engineers, five Soviet
technicians, 20 Soviet mechanics, four Ger-
men engineers, two German mechanics, and 8
German glass blowere. All Germans were removed
from this department in the latter months of
1950 when the depariment was transferred to

a new two-story building that was 20 meters
leng and 8t0 10 meters wide.

~__ |however, all of the equipment
previously located in the laboratory of
SHARKOV . was moved into the e w building. The
new building gave the CW magnetron group
approximately twice as much space since it
was the only group in the new buildings |
[ |not know of any additional NII 160 .
engineers that were trensferred to this new
‘puilding; however, many new ones came t6
N¥II 160 from Moscow at this time, 80

some were put in this new

building.

As for the work done by the CW magnetron
£roup, ZUZMANOVSKIY . had
-sueccess 50-watt, three-

centimeter,and +100-watt, 10-cCils, OW magnetron
- gp of 1948, Later he completed the develop~
ment of & 300-watt ,three—ce timeter, and an
800-watt,10-om. megnetron.

: ese
were to be used for soise-modulated jemming
and were bu Admiral BERG's radar
ingtitutae representatives

 of BERG's institute went into the CW magnetron .

1lgboratory very oftem end consisted of men

Originally there was only one magnetron develop—

in Navy and Air Force uniforms.
BERG, SHOKENIN ‘and ‘Prof. SH.CHUKIN o
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the Navy, and Gen. UGIR cf the Air.]?ow_.ted
the NII 160 CW magnetron department. no
idea as to the type of projects they were

interested in,but assume that it was for CW noise-~

moduleted jammers. ‘ZUZMANOVSKIY.
had developed a tuneable’ cm. magnetron,
aaga'bl_e 6f being tuned over s range of 2700 to
3300 meg‘ac’ycleg ‘(approximately * 8 per cent),
Thig 300-watt magnetron was completed im 1948.

‘ _|él1l OW megnetron work in the USSR
wes done at NII 160, Thils belief is based on
the faot that. ZUZMAVOVSEIY was the most csgpable
Boviet mcientist at NII 160, and that the OW -
mainetron department was given the entire new
building in 1950, .ZUZMANOVSKIY. was demoted.
becausge e was not a Communist; however, he

\ |he actually welcomed be relieved
g8 chlef of the OW magnetron department, and

be asgigned as a consultant te the department,

He atated that his pay remained the same and
that he was not always being pressed to carry
out orders., ZUZMANOVSKIY  wag very good at devel-
oping his own ideas, and did not copy American’
magnetrons. He studied at the Technische Hoch-
gchule, Berlin

8Seme work on traveling-wave tuhes was asrried

on in this laboratory. ‘a
Soviet engineer asked about noise figures
for traveling wave tubes in 1950,

The NII 160 work on pulse magnetrons wag carried
on under the direction of FEDOSEYEV,.  FEDO-
BEIRV was very capable in copying American

tubes, and wes alwayse able to meet any production

deadline, The Pulse Magnetron Department was
the best equipped NII 160 department in 1947,
and ocecupled approximately 300 s%uare meters on
the second floor of the main institute building
until 1950, when it was assigned an additional
80 square meter ares on the first floor of the
main insfitute building. Thils Depariment
consigted of four laboratories and a workahops.

Eﬁ ‘y_[a%etron Development Ymboratory of the

Lee NMpgnetron Department was headed by
FEDOSEYREY, - who was also the department chief.
There were three well-quelified Soviet engineers

‘and sevenr student technicians essigned to this

laboratory, Fritz SIEMS (presently at OSW in
Bast Berlin), s German engineer, worked on test
sets for FRDOSZWEV. until the year 1950. All
¢? the wurk done in this department consisted of

copying American magnetrons with the exception of

work doneé on a 1CG-cma.,1,000-KW ., tuneable pulse
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magnetron. Supposedly this tube was to be
tuneable over a z 8 per cent range and was to

be used for jamming purposes. There wnggnlggg7

tending the power 1to 10 megawatts

, | FEDOSEYEV .= coOpied the
three—centineter and lo—cﬁlgmagnei:gggiggut not

- in any great quantities. only
90 to 100 x10 cm.,~magnetrons were made monthly

at NIT 160 as of 1951. This belief is based on
the number of copper cavities produced in the

mechine shop located on the %round floar of

buildinse.
| If this
number of magnetrons is not great enough to
supply the Soviet needs, then | |
p%%sesmagnetrons are being made other than at
NII 160. -

The 1se-Modulation Leboratory of FEROSEYEV'S .
Eépar%ﬁen? was headed. by 5T§5§§NOV and two -

Soviet enginesrs plus own number of Soviet

student technicianss \

| [In 1947 |
\ . | STROGANCY * was working on & spark-
gap modulator. | this

modulator was designed to be used with a
1,000-KW, 3,000-megacycle magnetron. This
ati1l being worked on in 1949,

E%e Gﬁé—biseharﬁe Tube Laboratory was headed
B8

s : | In her
laboratory work she was alded by two Soviet
engineers, and an unkmown number of Soviet
student technicians. No Germans worked in this
laboratorys | 'she copied a gas
dipcharge tube of the Rotterdam radar set as
well as RCA triode and tetrode thyratronse. 8She

. W

ralaagdazglnnedga larger thyratron

itter Tube Laboratory was manned by
%%3. iﬁ%ﬁ%ﬂ, a Joviet engineer, three other
Soviet engineers (two were women), and an
unknown number of Soviet technicians. German
engineer HAUCKE worked on UKW (ultra-high-
frequency) tubes in this laboratory until 1950.
A 300-watt triode (for frequency modulated

$rensmitter operating on a two-meter wevelength),

a 350-watt tetrode for two to three meters, aml
a 1,00C-watt triode for two to three meters were

developed by this laboratory. The workshop was °

menned by 12 Soviet and two German mechanics
who were transferred in 1950.
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In general,z sum up the work of FEDOSEYEV's.
Pulse Magnetron Department by saying that,when
America developes a-mew . magnetron this department
will cepy it d4s seon as the information is
evailsble. However;  |not kmow of any Amer—
ican 1.5 ¢l Or o8 ¢m.,” magnetron development
which corresponds to the crystel detector work
done at NII 160. :

300 ﬁ:KII 160 | two magnetron departments |

Originally they wented énly one with ZUZMANOYSEIY.
in charge; however, he and FEDOSEYEV.. could not

departments. .ZUZMANOVSKIY. was a very & able
engineer and had very good ideas, but he was
very elow, end never stopped improving what he
invented, YEDOSEYZV . was incapable of inventing

Ameriean magnetrons. He had an excellent repu—

tation at the Ministry because he always ful-

iﬁhd the quota and delivered the magnetrons on
S ‘

33 Whers| | most Bussian magnetrons manufactured |

&t NII 160; however, it is quite pamible that
gsome pulse magnetrons are now made at another
place, This belief is based on the fact that
only 90 %o 100 eo;%per blocks per month were made
for 10-cm. ma_ﬁne rons. | all OW
n;:fxetron work was done at NII 160 since ZUZ--
OVSKIY was such & cgpable engineer:

32, | 4ype vacuum tubes are used in Soviet manu-
feotured radar sets

‘one of the first series of
the Soviet modern radars utilized a direct
eopy of Awerican 10 cm.-magneirons. Later
series perhaps used a 1000 KW output-magnetron.
., ‘This same radar utilized a copy of the American
10 cm.-glass klystron 2K45, end will probably
be used for ground warning and antiaireraft
purposes. The TR and RT hoxes will aleo be
:igpt eo%ies of the American tubes; however,
e erys’

g1 detectors will be somewhat different
from the American ones. The electrical char-
aoteriatics will be similar, but the latest
erystals will have & different physical shape. .
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Amencan  wl_j New Seviet Type

Type Crystal Detectors

The three centimeter 30-EW pulse magnetrons
will probably be used in airborne equipment
just as the American s did in the last war.
Phe Germans copied the American bombing radar
during the last of the war, and the USSR asked
0SW to work on this problem for them in 194&
80. they probably will continue to use this :
30-KW magnetron in the modified "Meddo®™ equip-

" ment. The three centimeter klystron will be
8 00py of the 726~A/B metal klystron. Again
the and RT boxes will be coples of similar
American tubes.

33 It has been stated that a major Soviet effort
ig being made to develop wide bgnd search re-

geivers (mge of 2500 to 3300 mega~
eycles.

25X1

‘ ‘ there was a requirement at NII
160 for the develeping of a magnetron tuneable
from 2700 to 3300 megacycles \

do not believe that the Soviets could getT a

frequency variation greater than 10 cm. 8 y
percent in their 1948 magnetrons, but it is )
possible that they can obtain the 2500 to 3300

megacycle tuneable spread todaye ZUZMANOVSEIY'S

department was responsible for developing . .-

tuneable CW magnetrons; however, his department

was declared secret in 1948, and. Germen en—

gineers could not enter it after this time.

| |he continued to develop tuneable 25X1

na; etrons \
: department had developed & ‘

z 3 .
10 em¢,100:t0 300 membrane-tuned OW magnetron /

w
capablé of being tined over 10 om. 18 per
cent in 1948, -

thelr meximum effort on jemming 25X1
equipment was for the 10-cm. regiony however,
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‘some wag done on three eentimeters. It was

pri%inal planned to meke some jamming equip-
ment for the region between three centimeters

and 10 cm., but only 10-cme end three-centimeter

Bhis test equipment was mot In use In 1952
even though it was comple ted in 19504

Congiderable emphasis was placed on the two-
centimeter and eight-millimeiter wave lengihs -
fest lines were made for these frequencles;
however, no megnetrons or klystrons were made
for this frequency region. One 2000-volt
EKlystron at NII 160 could be used for eight
millimeters. It had been made at a laboratory
located in Moscow and arrived at NII 160 in
1950. It was used in a testing genmerator
designed to test eight millimeter crystal
rectifiers.

'Soviet Work done on wide band

amplifiers.

There~waa'no wide band laboratory as such at .
NII 160, but this work was carried on in the
Klyetron Departmente |

Three emplifiers

|

it would be very difficult for the Soviets

were to be oconatructed . far each of the three
frequencies. The Soviets placed great'im-
ortance on obtaining an excellent noise
jgure for these amplifiers, and at first re-
quired that it have an emplification factor

 ef 300,000; however, this was later reduced %o

100,000, A4t f£irst ascaded 12 6ACT tubes,
but later on cascaded 12 6AKS tubes. |

to build these amplifiers in some other
laborateory. This difficulty would result
from the faet that the original amplifiers
were constructed of non-standard parts due to
the fact that NII 160 did not receive any
standard Soviet parts until 1950. After 1950

 the Soviet components were of good quality

and were atandardized.
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In 1951 ‘glven the task ef constructing -
a wide-band amplifier for the frequency range
of 20 K¢ to 70 megacycles. It was to be used
as & video -amplifier and was.to employ 6AK5
tubes. Ld—[ene of these amplifiers in
1951 and was supposed to make a second onej
howe 4t was not qom%%eted\ \
| only two of these emplifiers were
to be made. S \ '

At the beginning ef 1952, | asked to make
an ‘amplifier capable of handling a 10-KEC to

'SECRET - -

150-megacycle rangee.

amplifier was to use 6AK5 tubes a&s chain am-
plifiers. The Soviets were interested in devel-
oping a wide band oscilloscope which would be
capable of werking at 50 cycles. Fhe coupling
o . roblem and large condensers gave s0 much trouble
~* - Yhat they mssigned[ | the job of determining a

"~ better method of coupling which would eliminate
these troubles. | T

The Sovieis were very anxious to get a 100 V out~
put from a 150-megacycle wide-band amplifier.
[ | they obtained & 100-V output:
over a 50-megacyecle band width amplifier in 1952
by using LV3 tubes as chain amplifiers. EIKEN,

iet engineer, was to continue this work

The Soviets also

assigned 0OSW the job of designing en ogclllo-
graph with a 100-V output, wide-band amplifier,
eapable of handling a frequency range of 30
eyoles to 50 megacycles. This was probably
finighed in 1952 in an OSY¥ laboratory headed by
engineer VOSS. ‘ -

35. ‘ |

| the operation of
various ja.mmin§ statione, location of control
gtations, jamming techniques with special em-
phasis on tke development of jamming eguipment
for airborne use,

In 1947 Dr. STEIMBL _ |aseigned to set
ug a program for tuneeble-magnetron development
‘at NII 160, In 1947 a 10-cm., tuneable-pulse.
magnetron was o be developed. %he first 10-cm.
4ube was to have an ontzut of one megawatt, ‘
whieh was to be extended to 10 megewatts at
pome fuiure date. Develepment of the three- .
‘gentimater tunesble pulse magnetren was to start
in 1948, with the firat tube %o have an output
of. 5000 E¥;which oould later be extended to one

s pRemER
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megawmtt, FEDOSEXET.. was responsible for this
development and in 1947 had eight Soviet engineers
and approximately 20 Soviet technicians to help
him. He was very competent in cepying American
magnetrons. .

ZUZMANOVSEIY . was responsible for designing a three-
eentimeter 300-watt, and a 10-cm., 800-watt mag-
netron fof neise-modulated jamming. In 1947 and
1948 he had succeeded in making a 50-W, three-
centimeter, and 100-W,10-cm. magnetron, .

The Soviets did not use noise-modulation tech-

nigques on their jamming of broadcast stationsj

however, they wanted to use this type of jamming

for the radar field.] B : 25X1

.\ [Admiral BERG's In- 25X 1
gtitute was interested in lMarine and Air Porce
problems, and its representatives always wore
one of the uniforms of the Navy or Air Force.
The Navy representatives were BERG, " SHOKENIN,
and Prof., =  5ECHUKIN, while the Air Force re-
presentative was Gen. UGIR.) \

The USHR attempted to jam any foreign etation that

had R;oplsanaa broadoasts. Both RIAS (Radio in

the American Sector) snd BBCQ (British Broadoasting
Oorporation) were jammed by & transmitter located

nepr Mosoow. In the Fryazino area 1t was prao-

tioalli imposeible to receive these statlons,

even though they were not being Jammed, a= a resuit of

the disturbances caused by NII 160 equlpment

especielly those oceused by the induotion heaters

of the NII 160 vaouum tube plante 25X1

An-
other factor causing certeln programs not to be
heard is the cutting off of Fryazino eleotrical
power during certain partes of the day. This
power curtellment was necessary ih order that
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t - NII 160 would have an ample supplye. The powei _ ‘

was cut off for certain sections of PFryazino
during different periods.

36. 25x1

The three-centimeter silicon detectors made by
a SCHLOEMILCE were used in radar sets that had

: a maximum output of 300 KW. The 10 cm.-erystal
detectors were used in radar sets which had a
maximun output of 1000 KW. The eight-millimeter
erystels were sald to be designed for use in

airborne radar equipment | | 25X1

Germanium detectors were being developed at some
ingtitute other than NII 160. | 25X1

\ | Work on germanium
trengistors was carried on in KRASIIOW'S::
laboratory at NII 160. When the first American
pagera on transistors were published in 1949,

IV told[ | to study the literature and 25X1
advige him as to the importance of transistors.
\ 'he prepared a paper stating 25X 1
that the USSR should make transistors. . :
Three months after he sent the letter to the *
‘ministry, he was assigned the job by a special
narmit from the ministrv. | | 25X1

In 1952, “REASHOW .

-told that they were making only : the point—

contact type transistors. There were two or

three students and one engineer working on the

development of transistors at NII 160 as of

1952, The students worked eight hours per

day at NII 160, but received one work-day off

each week to attend classes at the University

of Moscow, This work was a prerequisite for

their first diploma. It is possible that

HELIWIG, 2 Germen engineer 25X1
presently at OSW (Bast Berlin), knows more :
about transistor development at NII 160.

3. . |the reason for FOGY's arrest |

25X1

Dr. POGY was gerhaps the youngest and the
most competent (techniocally) German deported
to the USSR in 1946. He had many of the
weaknegses . of & genius and was like a bey in
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politicel matters. He was definitely anti-
Communistic; but,once he believed a political
idea, he would never give it up. He paid many
visits to the Austrian Comsul. in Moscow.

Phis practice was noT4farhid@@nigbgigﬂgggingned .
upon by the Soviets. . : 25X1
L]

v | Many of the Germans visited the

Augtrian Embassy, and were not arrested for

‘ N
RIEDEL also visited 25X1

there, as did EITZENBERGER, who worked with

BUSCHBECK's groups Dr. POGY personally took a

letter written by Dr. STEIMEL. to the Austrian

Congul hear the end of 1947. STEIMEL originally

wanted to turn it over to the American Bmbassy,

and went to Moscow on two dlfferent occasiens

40 do so, but each time he became afraid. .

Bater, POGY. told het STEIMEL had asked him 25X1

] i er to the American Embassy,

| 25X1

| Tater
on FOGY tock the letter to the Austrian

Consul, . letter comtained ‘ 25X1
a complaint about the Germang being forcibly L
taken to the USSR,

25X1

‘ _ ‘EGGY is presently working in
his speciality somewhere in the USSR, In
1956, immediately priox to her returning to
germany, FOGY's wife received 500 rubles from
FOGY. - Prior to tale, 1u May 1950, she had
reoeived & letter from FOGY stating that events
were going better for him, his hair had grown
out agaln, snd he was gaining weight. He was
earn a small amount of money -~ not much, but
he would send her money to support her. He
also seid he wam playing the aocordion once
again, Moscow powtmerks were on both the letter
and the money order

38, ‘ '\FOGf work prior to his arrest

FOGY wes cmncerned with microwave measuring 25X1
technique for the Soviets end worked in the NII

160 Department for Radio Technique until his

arrest in Februasry 1949. At this time he worked

for _DURAECY, who was hils lahoratory chilef, and

who was under the direction of department chigt
STRUTINSKIY. FOGY deplt with wavegulde problems,

concentric lines, Magic T's, and hollow~-cavity
technique. Ome of thé importent things he did
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was to standardize the cross gsections of wave-
guides for all of the USSR. He followed the
-American type of waveguide and recommended’
that only rectangular waveguides be useds Prac-
tieglly =11 of FOGY's work was the actual copylng
of test instruments described in Méntgomery's
radar book (Rediation Series No. 8)s FORY . .
actually established the Soviets in this field .
and after a period of approximately 1% years ' o
Yie had succeeded in copying all test equipment
deseribed by Montgomery. PFOGY prineipally dealt
with the three-centimeter and 10—-centimeter
equipment; however, he also made test sets for
the region between these two frequencies. He :
was helped in his work by the following Germen |
. engineerss :
PHURLEY ~ FOGY's best qualified assistant.
He is presently located at the
"RFT Punkwerk Koepenick. :

HELIW1G - worked on measuring instruments
. for crystal rectifiers at NII 160
‘and is presently doing the same .
type of work at OSW in East Berlin,

MONTE - worked on microwsve pert construction
: @t NII 160 and is presently working
et RPT Punkwerk Koepenicke.

I‘BEISGBEﬁ (not Tango, Alois) - & poor theor-
E etiecal engineer, but skilled in
. practieal application. ‘

POGY did o small emount of work in the one-
eter region |

39 the history of any work the
' Soviets or German deportees are doing in the .
. f£1e1d of guided-missile guldance systema..

In 1945 the Soviets occupied the 0ld Telefunken 25X1
g’lant in Berlin. Dr. BUSCHBECK was questioned

y the Soviets and shortly ther ter a gulded

migsiles @ mmission was set up.

\ The committee was
to despribe all work previously done on guided
missile guldance systems as well ag what had been
planned by the Germans. The group was orig~ .
inally assigned a working place on Kronprinzen
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Allee. . and consisted of Dr. BUSCHBECK, Dipl.
Ing. EITZENBERGER, Dipl. Ing. WILHEIM, plus a
few other German engineers. When the Americans
eame into Berlin, the group was transferred to
‘a bullding located on the Weimensece, Berlin,'
where they were forced to live and werk in the
one building.

Phe activities of the guidance group was
monitored by two Soviet colonels anda lgt

L. named YULIUS. | | they belonged
to a special committee, but were later with
the minigtry that NII 160 belonged to.]

The guidance group moved to "Gema®™ from Weissen—
see in June 1946, In October 1946 this group
wae deported to Monino,where it worked until
1950. In the beginning they worked on V-2
guidance as well as that of shorter range :
missiles., In 1947 FOGY, STEIMEL  were
teken to Monino for a one-day meeting with
BUSCHBECK. He asked| |questions concerning
the sengitivity of 1l0-em. microwave receivers.
.He asked Dr. STEIMEL questions about metal
ceramlc triodes and magnetrons for the 19—
. em., region, he was
prineipally conce: W, € —cm, region -
for guidence of missiles. In 1950 some of the
beat men were teken from Monino to an institute
in Moscow. Some of the group remained at Monino
end returned to Germ Dr. MOSER,
Dr. NEIDHARDT, ZELE : and KONIG were -
gone that returned. Dr. NEIDHARDT
had worked on butterfly oscillators while at
Monino, and some of the other men had designed
test sets for the 50-cm. to three-meter regien.
It is possible that the work of the men that
returned to Germeny from Fryazino was not
conme eted with the field of missile guidance.
| _ theg colleborated with
an mnknown institute ih'Moscow,which might
be 180, .
In 1951 a wife of one of the German engineers
em lgged, at NII 160 happened to meet Mra.
BUSCHBECK in a.postoffice in Moscow. A4t this
time Mrs. BUSCHBECK wae guarded by a Soviet
in civilian clothing; however, she managed te
say that Dr. BUSCHBECK was obliged to spend 0
four more years in the USSR, She did not speak
gi‘ the type of work that BUSCHBECK®'s group was
oing. ' -
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FEUSSNER and KAUFMANN worked with
| KOTOWSKI on long—range navigation experiments.

it mst have begy near leningrad ag itiwss potik "+
the Hoscow area.” KOTOWSKI counted on retu
to Germeny in 1950, In a letter he stated that
he had not worked on any long-range navigation
.8ystem subsequent to that date.

Some type of navigation experiments must have
been 'l:e.‘ﬂ_ng blace somewhere between Monino and
Shokova. One time

Dr, STI and BELIKDY - got on the
train at a stetion which was the first stop
iast Monino and which was approximately five

‘who had been interested in long range navigation
problems when he was in Berlin in 1946. While
in Berlin he had wanted to work on an 80-to 200~
meter hyperboliec navigation system; hewever,

to comsider the 1000-to 2000-meter wavelengthe
Before Dr. STILLER left Berlin, it had been
decided thgt the longer frequency would be

used in preference to the 8Q~$0200-meter range.
Dr. S:I‘II:%BB, is 8 very compstent many he attended
a 1946 navigation conference in London. 4
series of single masts surrounded by numerous
other masts were loated at Dr. STILLER's small

institute near Monino. |

ilometers from Monino. Dr. SYILLER was a Soviet

propagation problems forced him and his associates

| short-ranse navigatienal avatam

A smgll ina'bitute, loecated in Euchine,.:.. was -
.concerned with the development. of the old Ger—
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men Wullenwever direction finder.?This in-

stitute was under direct military jurisdietion
and was actually more like a laboratery than

a big institute. There were three Germans, and
only a few Soviets,assigned to this place.
These men were concermed only: with the ultra-
high-frequency Wullenwever direction finder and
ite associated equipment. The equipment they
worked on will operate on approximately the
same frequency as the o0ld German equipment, and
was develgped for a ministry whose name was
even unknowll to the Germans working there.
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.The three German engineers employed there were

" Pr, SCHUETTLOEFFEL, presently working at RFT
; Punkwerk Koepgnick; Dipl. Ing. REHBOGK, presently
chief of the OSW ultra~high~frequency. test

instrument laboratory; and PREISNER, presently

" - employed at RFT Funkwerk Koepeniek.

Winistry of Communications Equip-—
ment Industry.
, ) The
following 1s the organization of the Component
Uaief Directorabn... . ﬁ | -
[coMPONENTS |
| | | 1
[LOORKY VORONEZH KIEN(?) LEMNQE.A_D
c‘,ﬁ“q’“s‘“,. . Cera W\ICS Trans FD\'MC r c&l’dm;ts
Resistors Glass Laminations | | G |ass
Plashes _ Plastics

The following is a short description of three -
other institutes or plents in the USSR,

- A Bgltic German, Dr. RIEHL, ceme to NII 160 on

various occaslions as a congultant on luminous
mgterials. He usually deslt with KLUGE during
these visits. He was shipped to the USSR in

1946, FaLngaeih_ly_‘before, end was very well
paide he works in an institute
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located near Pryazino which is concermed with
electronic tubes and heavy water problems. | |

' Dr. SCHUETTOEFFEL, en route

- to NII 160 in 1947, went to this insgtitute by

mistake and there happened to meet Dr., RIEHL,
Upon getting off the itrain near the institute,
SCHUETTOEFFEL was immediately put into a guarded
house by the NKVD. Later he was allowed to talk
40 Dr. RIEHL,who helped him straighten out -the
migteke. Dr. RIEHL was closely guarded by the
FKVD at all times and was very careful not to
tell other Germans what he was doinge.

There was another institute located near Mytishchi
on the railroad line between Mytishchi and Mos-
cowe Thig instiggte was located in 2 small

place called Losd-and was concerned with chemical

regearch., Dr. SCHOFP visi is
‘university friends there. 2 group
of shemiats were st Tosa fintil 1049

There was a chemlcal plant, in Shokave, which
farni fie
acid.

‘ | )

|the USSR can probably sustain a

war, as far as electronice is concermed, by the

lagt of 1954, or first part of 1955. Ome of the

main factors leading to this belief is the

fact that the majority of the USSR's effort is

presently directed toward this type of produetion

end the remaining industry cen be converted to

military production in a minimum period of time.

Economic considerations receive no consideration,
... the only purpose being that of obtaining

the necessary production. Radar

production  could probably be expanded four

or five tlmes its present capacity within the

o |

|
|the civilian goods began to

get scarce once again. This does not mean that
they were ever plentiful, by Western standards,
but rather that items such as metal cooking

'utensilsi broadcast receivers, and clothing were

not as p entiful as they had been in 1949-1950.
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Exgansion of research and development facilifies
will depend primarily on the training of new en— .
gineers, The Soviets have been expending more
effort in training engineers than'in ¢rdining other:r
professional personnel. The pay scale for these
Eeople was also higher, which means that the
- best qualified people were entering this type
of training., If this condition continues to exist
until 1960, the USSR will have more engineers
then the rest of the world., The capability of
these engineers will probably s less than:that. df. engineers
4 ‘. other countries, but a great number (small t
\ par¢entage) will be very competent, The Soviet
engineer was much more specialized than the ‘
German engineer. In fact | 'a 25X1
Soviet "Kandidat® was compargble to a German
®Diploma Ingineur®. Due %o the specialized ‘
‘training which the Soviet engineers receive, ) &
they had a great amount of difficulty in associa~
ting...~ related problems and devising applicatioms " 25X1
of the various work they completed.

The problem of poor queality in preduction was
’ 1

|
in 1946 the emphasis . 25X1

was very definitely on quantity, but later it

was oommon to %ive bonuses for quality. This
does not mean that the percentage of rejections
will ever be reduced to a figure comparable te

the corresponding rejection figure in Western
ocountries., Quotas absolutely had to be filled,
and this necessarily led to a decrease in qualitye.
Another factor working against good quality was
the faet that economic requirements were not
foremost in a plants production,as is the case

in Western countries. There was a great amount
-of telk and activity comcerning the improvement
& quality, but the Soviets were still experieneing
a great percentage of rejects. One specifie
exsmple is that of vacuum tubes where great
emphasis was placed on better quality, but
regects ptill were in the 40 to 50 per cent

o8

©gorye

44 the degree of integration of USSR elec-
tronioc plants including the dependency of the
final assembly plant upon basic component manu-.
facturing plant{gg;ggjlw . ‘

25X1
,  The USSR did not rely on
any satellite country for its entire supply of
any one item; however, it placed greater priority
btaining certain items from these couniries.
25X1
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Bverything hsd to be compleiely planned under
the system used in the USSR. Therefore, a
vacuum tube plant was forced to make screws to
‘hold its productioh machinery together rather
than try to put this small requirement in the
gearly plan. If a ‘laboratory or factory needed
0C pieces of a small item, it was sometimes
impossible teo obtain them; however, if the
amoun$ needed was much greater, it could be ob-
tained by applying through an ‘economic committee.
Another item which affected the supplying of
gmall amounts was the paper work requirement.

e mentdlity of most .of the-workers was such that
they believed that one liter, or 500 pieces, of
an item was not of sufficient importance to
warrant the processing of the vast t of

4 necesgary paper work. However,
a gift of a liter of pure alcohol immediately
made them change their mindgs., Many people in
the USSR recognized the problem of being able
‘e2ficlently to.., obtain items in small quantities:
but this problem was far from being solved,
as it is inherent in the type of government.
This problem was not guite as great at NII
160 in 1951 as it was prior to that time,

Phe Soviets were trying to decentralize their
electronice industry.. In fact, | |
this program was one of the reasons for sending
the Germans home. By doing this they help

keep foreigners from finding out where the
various types of factories are being located.
The Germans would have been able to determine
the location of these plants by talking to =
8oviet enginecers being sent to the new locatioms.

45. degree of reliance| | the USSR electronics
ustry place on basic components * or finished

eggipment groduction from Bast Germany and

other satellite countries

the 6ACT and 6AGT
tubes received from East Germany had g higher
transoconductance than did the American tubes.

| 'the Bast Germen
metal ceramic tubes were not as good as those
made by Novosibirsk subsequent to 1949. ‘
1946 and 1947 a1l component parts were of Ger—
man manufacture. ILater in 1947 and 1949 ‘there
was a great shortage of all components; however,
from 1950 | ___ | there
was an adequate amount of Soviet-made components.

The Soviets begen making some carbon-deposited
£ilm resistors in 1948; the majority of their
resistors were still of the carbon-pile type.

~ SECRET
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The physical and electrical sizes as well as the
color coding were a direct copy of American
reslstors. Soviet resistors were made in
Gorkiy, Kiev, .and Voronésha. '

~ The USSR started making styroflex condensers in

late 1950 that were as good as those coming

. from Germeny. It is possidle that a small

punbeyi of German-made condensers were used in

Boviet test equipment| |

| One of the largest Soviet

condenser factories was located at Gorkivand
some Siemens condenser men were deported there

in 1946,

si)ecif.icatians'D used for the productien

of electronic components in Soviet and in Ger-

,mr&factured components designed for the

UBSR

Practically all electronic components in the

USSR were used by the military. The civilians
received a very small amount of equipment of

any real value,  ‘ineludiag®h~ < = . .| replace-
ment parts for their broadcast receivers.
H@Lof- the NII 160 engineers had an outside
buginess of selling electronic components they
stolé from the Institute. Even though the ’
plant guards knew that many people carried stolen

.. preperty through' the ‘gates., ~ they never searched

‘anyone..

Qt,:ticié.llg the 8oviet specifications are known
a8 "Bast Norme".|

taken over. by the Soviets.
norme are classified, appended continually,

and are Rept in the aes gn departments. At

NII 160 they were stored in a "secret® room,

and it was not possible for a German engineer

te use them. Actually most of the specifications
used by the Soviets were American specifications.
The American specifications were translated

into Russian and were used by the engineers.

In some cases the translations were not accurate,
in which case the originel American specificatlons
were used. | | the Soviet speci-
fications are approximately oi» year behind those
of the United States. o

they originated ih Hungery, but have novtgeen
e
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It would be gﬁasible to learn of Soviet specifi-
cations by observing the requirements they place.
en the Bast German electronics imd ustry.: The
gpécifications would have to be about the same
a8 the Soviet ones; etherwise, the Bast German

components could not be fitted inteo the Soviet 25X1"
equipment, 7 _ '
. 4T | | erities]l shorkages of raw materials 25X1

Germanium was in very short supply, and was
ina@equate to satisfy the needs of FII 160.
Meny chemical materials were always difficult
to obtain, especially items such as plexigless,
aponal,and trallitul (for cable insulation).
the Soviets had great.difficulty in devel oping
a wax which would work in a erystal detector. .
They could not find one that was of the necessary
hardness. A shortage of good bronzes and

special steels existed in the USSR. The Joviets
produced great quantities of steel, but they

were unable to make good, special types of

gteel, such as those required for magnets in
magnetronss this is one rea-

gon that the USSR wants West Germany.

25X1

The USSR shipﬁed a very smell amount of raw : ‘

mgterials to Bast Germany. Raw materials \

were gent only when the Sovieis believed that

the Bast German industry would collapse 25X1

witheut }:hemé :nGeexamp e of ﬁi 12.1‘ to:g goviot

concern for any was ustrated by !
riencth oSV | |

could not get money to buy the covar from
so it finally resigned iteelf
o the faoct thet television transmitter v
development would . be held up. This sondition
existed for approximately five weeks, after ‘
which time the Soviets d to furnish 25X1
20 kilograme of cover as originally
requested, This was only a loan and had to .
be paid back with . the same type metal.

25X1

‘emphasis being placed on the
aturization of electronic components

48,

25X1

Some miniaturizetion was bheing done, but not
nearly as much' as other countries are doing.

SBCRET
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The higher authorities continunally put

pressure on the engineers to make small items,

but the engineers did not respond. This was -

due to the fact that the engineers thought of . !
the USSR as being extremely large, and did not ‘
actually see the necessity of small components,

espeeially when they were mcre difficult to

manufaeture. )

Some success was achieved in meking smaller 0
‘econdensers. In 1952 the USSR was capable of R
producing a 10 ufd, 450 V, hermetically sealed ‘
veondenser that was approximately 4% x AW x 2%,
They weré having great difficulties in making
miniature transformers. This was due to the

faet that small transformers require good .4
‘powdered iron and thin laminations; the USSR
hag neither. ' :

Phe Soviets began mass-production of ministure -
tubes in 1951 and plan to use this type where- .
ever it is possible. Approximately three ¢
- months after a printed cireuit article appeared '
in the American Elecironies, KRASILOV talked
t0 RICHTER and f#a1d that NII 160 25X1°
— might do this work. ter |

‘

: : ‘an ~
i{ngtitute in Moscow started doing  ihis about )
‘seven months efter the American article appeared

in the Electronics.

\grobﬁbl‘e sugply end availablility
ef sppecialized rew materisls . —

49. |

' Nickel was very abundent; however, pure nickel
 waa alwava

in very short supply| \ ‘ .,
. | Vaouum o
sopper was very scarce until 1951, at whioh time
both the quality and quentity was increaesed. N
. Germenium wes alwaye Ve @ f£ficult to obtain. 25X1

Eac‘bicd y all of it came from
Bast Germany. ca was plntiful in smaller
siges; however, the larger pleces were Vvery

aiffioult ﬁo_ubiamj_a.nd were of & very poor N
| analltv. |

it was
very 4iffioult to obtain a good magnetron
megnet prior to 1952. The quallty was poor
et first and probably remained that way.
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The quality of technical glass was continually .
presenting difficulties,dus to the fact that e
its composition verieds | _ the 25X1
USSR ¢an mass-produce glags cathode-ray tubes T

. with a diameter greater than 20 cme They were :
M difficulty in meking a 16-cms CRT
‘ Work was being done in the field .
' of eeramics on high quality ceramics vt
are e

| zases were always very difficult to obiain.

50.

=

Jdo not think that LIPPSMAN did sny work on ?“

a 12-13 cm. device, but rather on one with a ' :

wavelength of 15-17 cm. It was first plemned ' '

that 12 tol3 em. be used, but this wavelength , L

waa discarded due to the faet that the avail- ‘ =

able metal ceramic tube in

this frequency region. they : 25X1
i uency in 1946 because B

|

not believe that they would ever change back ‘ .
to 12 em. because the ED10 would never work ' 25X1 -
on this wavelength.

51. o ) | the development and pro- ,
duetion of electrometer tubes in the USSRL | 25X1

In 1949 KLUGE questioned [ the type of 25X1.
material that could be used to make sockets , '
for electrometer tubes. | | they were b
| being made at NII 160 { '

The Ministry for Communications Equipment was Yo
in charge of NII 160, and officlally determined 0o
the development assignments. In August of each
year, the various departments decided what
their development projects should be for the \
following year, The deparimental plans were , : ¢
then sent to the Director of the Institute, and o
he presented these plans to the Scientifiec

Council for . . . & scusslon. The Sclentific

Council of NII 160 was composed of all of the . !
degar’cment supervisors, plus ZUZMANOVSKIY,. & "
KOV, two professore from the University of

SECRET
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Moscow, and perhaps one or two other NII 160 con-
sultants. After the Scientific Council discussed
the projects, they were returned to the direetor
of the Institute,who forwarded them to the Ministry
for approval. By the time the recommended pro—
jeets actually left the Institute, it was

Octpber. The ministry then acted upon the recome
mendations and sent the next year's development

 tagka back to the Institute as a directive. Or—

dinarily the departments received the same
assignment they had recommended, but sometimes
the ministry added some projects of .. ita own.

[“The Klystron Laberatory

8.8 assigned the task of developing an
utematic test set capable of recording standing
ave—reflection dlagrams, a *Q" test set, and a
oliow cavity (waveguids). klystron!  Ido mot

ow of an{ development projects assigned NII

160, ept through its ministry. Of course,

some of clentiats worked as consultants

for other institutes \

Soviet and non-Sovi jodicals did you
generally have access % '

| If a desired book, magazing, Or paper

was not available in the NII 160 library,

could request it at the Lenin library in Mos-—
coWe Dr. RICHTER went to the Lenin library at
least om day each week, since NII 160 did not .
have meny publications en chemistry. Institute

160 had such periodicaels as Proceedings of the

" Electronics, Pelevigion ﬁe 8, ﬁsicﬂ

and Rlectricael E% Ineer. ZPrior to 1951

' mniecs arrived re arly, -end very soom .
after publloation.  __ In the first part of-
1951, 'Eﬁis magazine suddenly becsme unavailable,
but by the end of the year it was again obtainablej
howeyer, it was always received two or three
months after it was publishede | \
all American magazines were received, but not
all of the West German ones were obtained.

Some Soviet publications were available, but
most of them were not read because they were
inaceurate coples of American periodicels which
were also avellable, The Soviet periodical
%%9_ was avallable,a the Academy of
cience publications.

L ~ Institute 16U
published a technicel magazine, bul it could
never be found in the institute's librarye

L
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the VON ARDENNE group

it was billeted in a castle located in a very
pleasant part of the Caucasus or Crimea. None
of the group returned to Germany except one.or
two that were originally with this group and
were later transferred to NII 160. Dr. MIE is
one of these men who was transferred to NII 160
from the VON ARDENNE group in either the latter
part of 1948 or the first part of 1949. While
at NII 160, Dr. MIE did nothing other than a _
little work on rectifying a problem in the Soviet
copies of the American 6X5 reectifier. When

the Soviet 6X5 was loaded down, it would are;
and Dr., MIE spent six months working on the
Eroblem and accomplished absolutely nothinge.

e gave a leng lecture on the 6X5 arcing pro-
blem, but no one in the audience could determine
what he wished to say. Dr. MIE is now en old
man who realiges that he cannot achieve any
great sucocess in his work, and is presently
biding his time at the Astre Physicalische In-
gtitut in Potsdam, East Germany,

DPuring the one year HABANN was at NII 160, he
refused to do anything other than read in the
1ibrery and stay home. He was transferred to.
an institute (locatien and name unknown to me)
in the Moscow.area and then returned to Germany
! ither 105 1951,

he
-~ 1ilves and works in East Berlin., IHe absolutely

refused to cooperate with the Soviets.
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564 Ing, Gerhard HAUCKE's worke

HAUCKE worked in the ultra-high-frequency tube
laboratory of Mrs. KRARKAU, which was under the
direction of FEDOSEYEV'S ' Pulse Magnetron Depart-
ment, HAUCKE did not do any work of great interest.
He was an assistant and did not understand the

. problems as well as Mrs. KRAKAU did, The labore~
tory in whiech HAUCKE worked designed a 300-

watt water-cooled triode which was to work in

& F¥ trensmitfer operating on a two- to three—
meter wavelength, They also designed a 350~

watt tetrode, and a 1000-watt triode for operatien
on the same wavelength. HAUCKE is presently -
employed at the television Center in East Berlinm.

. 9T

All the men in the Magnetron Department

were iransferred in 1950; however, only one of
them-was returned to Germany prior to 1952y

& glassblower engineer, LEIPOLD (presently
working at Gluehlampenwerk Berlin), who was
returned in 1950, GROMADIS did not do any

work of great importance. He is presently
working at the Television Center in East Berlin,

25X1

58,

GERLACH, STEIMEL, Willi SIEMS, Dr.
KLANG, GRIMM, and Prau MUELLER (the present
wife of THURLEY) were all looked upon with
distrust, beceuse they had been subjected to
close attention by the NEVD.
59, the quantity and type of test sets,
:_," ’,7 A ndg f e gcKks B N .

JFISHBEIN'S. lgboratory was responsible for the
testing of all klysiron tubes, To accomplish
the testing of power cutiput, frequency stabili-
gation, and regular emitting characteristics of
the klystrong, he had six testing tables with
a total testing capacity of 100 klystrons per
— daye Only two machines were in continual use,
giving a testing capacity of 30 toc 40 tubes per
daye HNear the end of the month some of the
other testing tables would be used in addition

SECRET
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to the regular two. Prior to 1949, Institute

160 was responsible for %esting all 726 A/B 25X1
klystrons which were made in Leningrad. After
1949, NII 160 started delivering copies of

their klystron-testing racks to Leningrad un-—
til a tetal of four were delivered. In 1951,

NII 160 started manufacturing miniature klystrons
that were scaled—down versions of the octal~
based 2K45 American klystron. This productien
amounted to approximately 10 tubes per day in

the beginning of 1945. At this time they

were also manufaecturing normal size copies

of the Americen 2K45 tubes., The 723 A/B
klystrons made in Leningrad had a very short
lifetime of 60 % 100 hours. The 726 A/B tubes
had a life expectancy of 300 hours in 1949

but were somewhat better in 1952, All of these
klyetrons were tested in FISHERIN'S: laboratory.

Institute 160 had two test racke designed to
test the electrical characteristies of silicon
detectore, two for testing their conversion
legses, two for checking their noise ratios, one
for meking spike tests, and one for testing
video detectors. It was normal procedure for
the eryestal rectifiers to be assembled, given

e preliminary characteristic check, and then
adjusted (by varying tension of the tungsten

' #pring on the silicon block) for conversion
loss; after this the serew head was sealed with
1aq$uer,‘given & noise-ratio test, a spike

teat, and finally another conversion test,
After these tests were made, a certain gercentage
of the rectifiers were given a drop tes%,

humidity check, and were then completely‘re- o~
o |

|

, I §1.LL1CON AeTecvors made 1n the
USSR were somewhat different from those made
in America. The Soviets evaporated silicen on —
ecarbon blocks, rather than meake a solid bleeck
of gilicon. Some trouble was experienced with
the silleon layer wearing.away, but most of
the rectifiers were usable ap long as the
furnaces were kept clean. When the furnaces
became dirty, it was sometimes necessary to
dlscard the entire batch rather than try to
sort out g few good ones. Rach furnace was
capeble of processing 200 rectifiers simul-
taneously, and usually required five to six
hours to process each batch, 25X1
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All general type vacuum tubes made at NII 160 . .
were tested in the Spot Test Leboratory, which ‘
was part of the Radio Technique Department of N
JURASOV.  This laboratory was under the guidance
of AWNERS, a Soviet, amd had approximately

47 Soviet and German engineers and technicians
apsigned to it. There were ten testing tables
designed to test the electrical characteristics
of each tube. Each rack could accommodate

one or two tubes. There were also two testing
tables designed to test second and third
harmonic distortion present in the itubes. -
Immediately next doer to the roen which housed
the abowve testing tables was a 5 X 15 m.

room whieh housed ei%?t or ten aging racks.

Esch rack had provislons for plugging tubes

in on one side of a rack which was three

meters wide sad one end one~half meters highe

The tube sockets wers located as close to =~
each other as the tube envelopes would allow.

60. USSR orgenizations that menufacture
acuum tube producing machinery and testing -

quipmente

he OKBM of NII 160 developed and made models ot
£ vacuum tube menufacturing mechinery, but
do not belleve it was ~ Tresponsible for
its mass The OKBM was greatly
ezganded , at NII 160 end in 25X1
950 it was finally moved into a new bullding.
\ ‘ 1300 ggople'worked for OKBM
after 1t moved into the new building. There
were rumors about the OKBM being transferred
40 Moscow in 1949 and then agein in 1951,
The OKBM wae directly under the jurisdioctien |
of the director of the Institute. 25X1

The control, screen, and suppressor grids
uged at NII 160 were also menufactured there. .
Phis is also true of the ecathodes,which always
eaugsed a great deal of trouble. :

6l | | PEDERZANI's work at

PEDEBZANT developed e test rack for simulating
noise in vacuum tubes. He also designed one .
for testing tremsmitter tubes similar %o the

6L6, as well as a test set desi easure
the input resistance of a tube.
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Admirael BERG and SHOKIN = visited NII 160 in
1947 immediately after STEIMEL | had com- 25X 1

bout being taken to the USSR 25X 1
| Admiral BERG [sanLhe_MlQ_‘ ervene
wit igher authorities but L

SHOEKIN " made no promises. In the beginning

of 1948, NII 160 manufactured and shipped some

10-cm. crystal detectors to a radar institute. 25X1
A few weeks later three engineers came from

the radar institute and complained about

the detectors burning out after only 400

hours of use. The engineers told that 25X1
the Ameriecan detectors lasted longer, which

meant that NII 160 was definitely delivering

inferior detectors. the 25X 1
trouble was probably 8 radar BT, and’

‘thet it should be checked. About three weeks

later the engineers returned again and asked

what could be wrong with the equipment which

would cause it to keep blowing fuses.

634
64, ‘Soviet plents engaged im
menufacturing telephone or telegraph equip~
ment
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A1l special communieation: devices were de— 25X1
veloped and manufaeturedtby _p‘lants which |
inigstrve

65, Imstitute 180 was under the jurisdiction of ’
the Ministry for Communications as was NII 160.
" It was lecated in Mosocow and was known to be
concerned with the development of pulse-phase
modulation,decimeter communications equipment. .
Prom the size of the building| \ 25X1
KIJ 180 was concerned d!ith development other

than that listed abov 25X1
Fewnce
L} 1ippsman's
aigse:l on
el —Lhpreer
N ¢
Unknoww Street

25X1
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| 'LIPPSMAR'S
effiee | I His office
was sbout six meters long, four meters wide, and
was located on the second floor of the Institute,
It contained regular office equipment plus a
eonference table end a metal rack which held the {
chessis of the low-frequency part of the decimeter
eaninment developed by LIPPSMAN's growpe | | 25X1

| the
impulse laboratory, 'wae located immediately
. across the hall from LIPPSMAN's office. It
oecupied approximately 90 square meters of floor
space, and was staffed by nime Soviet engineers
and technicians, This lsboretory was responsible
for developing all of the pulse forming circuits
necessary for the decimeter equipment. The equip-
ment in this laboratory consisted of German &and
American pulse generators, tone pignal generators,
" ‘eseilloscopes, and Soviet direct copies of Dunmont’ _
%?cillosco;pos. The second NII 180 laboratory 25X1
was known am the intermediate amplifier 25X 1
laboratory. A total of six Soviet engineers and
technicisne worked in this laboratory, which had ‘
64 aquare meters of floor space s Intermediate
amplifiers for 30 megacycles and 40 megacycles
were developed in this laboratory.

69. 25X1
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— As above except for
hannels 2,4, ¢, ¢, 12

DecimeTER. Recewer for 15-Mem

Sanitized Copy Approved for Release 2010/05/10 : CIA-RDP80-00810A001300320001-1 .

Cmvir‘kr ?.nd o )
e Limiber Audip Freg. Filters
— .
Pre- (I.F.An.rl. Ampl- ’ R —»3
selechr i‘ ‘ :’,:'hf&r Z‘;ﬁ s .,
Tiocal Dscillabor —7 *
LD 12 s jr(r: .
300 c.‘.,cle t> 3500 eycle channel width. : e Huske |—{2ke | H = g :
In 1347 Dr Spiegel developed a 30,40,aund 60 Me Synchrowizer O | | 1 _ 4
inter mediate frequency strip. This receiver
wsed either a 30 or 4o meqg L.F..

25X1



Sanitized Copy Approved for Release 2010/05/10 : CIA-RDP80-00810A001300320001-1

RAntenne. >",:L

Im u\sa
Fm\\'n

Stage

' Iw\‘\o‘uhc
¢l Pper

Detechr

Conventor -

ntenna

1
LY

oo

SBCRET
kg7 :

25X1

Transw \‘ﬂ'er

Selcctor

(Tasts tufe)

Impulse H-mplf%'cr

Ellter Gate

——Service
L «Channel

-

L3

L 3

“Gate

| [cate +o

g ™ remove

one channe|
|

Filter Gate

TNoise

I Lim'ter

2" Detector |

no\-e'

Flmph-‘-udc A mauMum a'F :.o of these

Limiter

stations are b be mu Jordcd

between terminal onn

deseribed an Z QS
e relay statiofs are h bs

—A4=1.F, A‘MP" | scated approw, SOKM ﬂ-'a.rt.

—._' 1. F, H"“\P'-

;3

—Local
Oscillator
LD =12

~+Preselecter

DecimeTeER RELAY STATION

J R S

anl K.

- y 4 LT S
A S el S PR

SEQCRET

Sanitized Copy Approved for Release 2010/05/10 : CIA-RDP80-00810A001300320001-1



Sanitized Copy Approved for Release 2010/05/10 : CIA-RDP80-00810A001300320001-1

iR R R
| 14

CMGRITAL DIRIH :
Ginzouwg | donsertens

Organization Chart - InstiTure 160 . SECRET
FRYAZING = usée (:r;fﬂn;eh 1952)

= EE [
[ = {5a"vars thap)
) lastemad to zavtory in 2. A
{ 3 A.:‘,S";.a £5 Soatrel. 'er:":iusm‘ \
] i 202 bis work with gises. w
m (3) Yan ransfered from Wt
m Laboretory in 1950 i G
2 008 (l)l:rg:;:?‘lmmnm 63%
MTIIAL T3 3} domsd %o aotory in 1952 v
ﬂ bedey () Boenmrened ron ]
Taotory dn 1951,
~left this saction in 1950.
© ﬂn"é: ih 195'0-
NOTE; Listed balow DAmes
Germin sotentite wnd tecmmte 1] 3 Sov e, (5) tafy wntll 1990, tian
100 Thoyes o varo B Bk (10) Returned 6 Geraany in 1950,
ovee the Tait dene na man
o the department
EEAERTTTRD Yo
. mllenthin X-50  Aihalt,N-52  Bickel ~50{10 1
. g pear B, DED.,  mah Bk, Sady ERAS T IELge ST
Christisne Bwald dy Bratke -52 D! g' 1 -
Josrster-50 Me] 0 Prang, 2 H 0.(10]
Dintla B D Reriat 5o o ierat o) geromrat Smiiaiso Ty’ Pt 0 EmtmEosr Yogy(i sszemed) Botmmn =50
%:-—xq: Madler, m:n _,s Trey,& "-’3’ 50  Namke 6) Ploshar -50 LaLscher,A-50 ,i‘-se Grimm,¥ 52 Leasohner -50
Jans 50 e ==n.i:m- 50 Bellwig' Podarzmi £-50 Peters -52 u—g ( Fischar B-52 in“—cl-;o 0 Hagen,® _4; %o; :mr =50
Mastha, Frams -50 g E 3 T ey AN ' Hoppe'50 Tamper 5010, m"‘""‘%
M:-x =2 %{Ej‘ el a 51 s ) ’:"‘"':,".,: |- i""'”ff" nm::i 10)
Risdel ta-50 hd Bhadwil, d
20 S et e Hase M0 Pedenianloois
Jx 50 Tiae M'e 52 =52 (3] Sourea masmar’=30  U480,% 50 Scholtsd -32
Sohaat' Riokbor Max of Reinscke
Beistioh 52 - Relmeshir IE  Btatm w50 o Tnfs >0  Resonke,f-s2 Bleme '-52
| Sohmesber (53 RBeencd, ) aomwr B30 ~Palne 52 Sobatay 20 W«m
¢ (438 me work EB) Weteis 30 ="y TS do 25X1
reivesy —— sestgn st —tale) £
Separtacet ©  Ajmeimess, - ,—_"‘":"‘”
CRET o

Sanitized Copy Approved for Release 2010/05/10 : CIA-RDP80-00810A001300320001-1



Sanitized Copy Approved for Release 2010/05/10 : CIA-RDP80-00810AOO1300320001-1
e O

1,

2.

3.
. L|..
5.

6.

9-
10.
11.
12,
13-
14,

15o
16.

SECRET
- |

Comment. Not located. places it near Fryaszino.

Comment. Chief Directorate for Vacuum Technique,or Chief
Directorate for Vacuum Tubes.

Comment. Has also been reported as VOGI or VOGT,

Comment. Ministry for Communications Equipment Industry.

sr-Chief Directorate: for-Vacuum M54:| '

Comment. Nom nixt of RCA and two series
pf Russian designations.

nt. Ministry of Commnications, ‘
|the Ministry of Communications,
B8 well as the Ministry for Communications Equipment Industry, had
laboratories for the development of communications equipment.

:‘ﬁgng;e_n_t_. Has algso been reported as Rosenstein.
—bg_zr_tnﬂj_.|:| places Dr. Lippsman at Institute 20.

:Igomnt. Possibly Lossino Petrovsk. |
|

Comment. Not identified. Possibly Shchelkows.

Comment . \"Wollen\vober“ and

fWullenwever" are interchangeable terms.

Comment. Not identified. Possibly lLossino Petrovak.

Comment . P&o‘ba.blytChie:!s:])d.reétorate for ‘Vacuam Techniqus

:lggggm. Has a2lso been 1doﬁtified. as Dr, Heins Gromedies.

Gerlach are the same,
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